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doi:10.1016/j.jds.2012.03.016Abstract Background/purpose: In this study, we investigated outcomes for conventional del-
topectoral (DP) flaps and L-extension deltopectoral (L-DP) flaps in head-and-neck reconstruc-
tions.
Materials and methods: Twenty-three conventional DP flaps and 10 L-DP flaps were created in
33 patients. The latter flaps were applied with no delay. The flaps were folded only in the L-
DP-flap group. Seven of 10 L-DP flaps were folded to become bilayered flaps in order to repair
full-thickness defects. Flap success rates and complication rates were compared between the
conventional DP-flap and L-DP-flap groups.
Results: Success rates were 91.3% in the DP-flap group and 90% in the L-DP-flap group. Overall
complication rates of the transferred flaps were 30.4% and 40% for DP and L-DP flaps, respec-
tively. Complications in the two groups were analyzed by a Chi-square test, and no significant
differences were found.
Conclusions: Although the DP flap is considered to be the “aged workhorse” in contemporary
head-and-neck reconstructions, it was shown to be a beneficial regional flap with a dependable
pedicle and easy technique. The L-DP flap is of value particularly when used to treat full-
thickness defects of the head-and-neck.
Copyright ª 2012, Association for Dental Sciences of the Republic of China. Published by
Elsevier Taiwan LLC. All rights reserved.of Dentistry, Kaohsiung Medical University Hospital, 100 Shih-Chuan 1st Road, Kaohsiung 807, Taiwan.
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180 C.-M. Chen et alIntroductionFigure 1 Outline of the conventional deltopectoral flap and
the transplant site as created using a long gauze.
Figure 2 Outline of the bilayer L-extension deltopectoral
flap to be harvested.Reliable and simultaneous reconstruction of head-and-neck
defects has been made possible by the development and
application of different flap techniques. It is possible to
reconstruct most defects immediately, which leads to
better restoration of form and function (when rehabilita-
tion takes place early).1 Free microvascular and regional
flaps are the main reconstructive techniques for head-and-
neck defects after excision of an oral cancer. Although the
free microvascular flap, with its rich vascular pedicle,
allows more flexible and reliable designs, donor-site
morbidity, such as reduced strength and sensation, is still
unavoidable when harvesting flaps.2 Thus, regional flaps are
still used in certain situations where the need for a free
microvascular flap can be eliminated. In 1965 Bakamjian3
first described a two-stage deltopectoral (DP) flap based
on perforators of the internal mammary artery for phar-
yngoesophageal reconstruction (i.e., the internal mammary
artery contains perforators that help with the vascular
supply to the flap, which is composed of fascia, subcuta-
neous tissues, and skin). At that time, the DP flap was
a major improvement in reconstructing the large ablative
resections involved in head-and-neck cancers, which made
it quite popular in head-and-neck reconstructions. The
benefits of DP-flap transfer are its ease of use, a vascular
supply that is easy to forecast, an acceptable success rate,
and minimal losses at donor sites. In addition, Bakamjian4
has suggested a modified L-extension deltopectoral (L-DP)
flap approach, but which requires a delay in the procedure
(2 weeks before the main operation) to avoid serious distal
flap necrosis that can develop owing to the lack of a waiting
period.
Since 1998, we have consistently harvested L-DP flaps
for reconstruction without any delay. The following report
describes our experience with conventional DP- and
immediate L-DP-flap reconstructions, which may enhance
and renew the application of the DP flaps.
Materials and methods
At the Division of Oral Maxillofacial Surgery of Kaohsiung
Medical University’s Chung-Ho Memorial Hospital, from
January 1998 to December 2005 we created 23 conventional
DP (Fig. 1) and 10 L-DP (Fig. 2) flaps for reconstructing
head-and-neck defects (Fig. 3) after ablation of oral
cancers. Data on the age, gender, tumor site, and preop-
erative chemotherapy and/or radiotherapy were analyzed.
Harvesting of both flaps followed Bakamjian’s method,
utilizing a broad base that routinely incorporates the first
four intercostal perforating branches of the internal
mammary artery. However, the distal end of the L-DP flap
was extended down anterolaterally around the upper arm,
and there was no delay in the procedure. The blood supply
of the flap was examined 2 weeks later by ligating it with
a tourniquet for 10 minutes. If the distal side of the flap did
not become cyanotic, it was considered safe to divide the
flap, and the unused portion of the flap was returned to the
chest wall during the second stage. The size of the har-
vested flap, the harvesting time, results of flap transfers,
and flap-related complications were analyzed. Total flaploss or loss of more than one-fourth of the entire flap was
defined as a severe complication. A moderate complication
was defined as loss of less than one-fourth of the entire
flap. A fistula, dehiscence, or hematoma leading to
impairment of wound healing was defined as a minor
complication. Risk factors (chemotherapy and radio-
therapy) of the two groups (i.e., DP and L-DP flaps) were
assessed by the Chi-square test. A P value of <0.05 was
considered statistically significant.Results
Patient characteristics are summarized in Table 1. Of the 33
head-and-neck cancers, 32 were squamous cell carcinomas
Figure 3 Surgical defect repaired with a folded L-extension
deltopectoral flap.
Table 2 Characteristics of the flaps.





Estimated flap size (cm2) 45 63
Folded flap 0 7
Estimated harvest time (min) 45 60
Outcome of flap transferred
Severe complications 2 1
Moderate complications 1 2
Minor complications 4 1
Follow-up (mo) 16 10
a nZ number of patients.
Flaps in head-and-neck reconstruction 181and one was a basal cell carcinoma. All of the patients,
except for one, were male. The mean ages of the patients
were similar (47.5 years for DP flaps vs. 54.1 years for L-DP
flaps). Preoperative chemotherapy or radiotherapy was
given to 14 patients (DP flaps, chemotherapy for five and
radiotherapy for three; L-DP flaps, chemotherapy for four
and radiotherapy for two). In most cases, the buccal area
was reconstructed. Characteristics of the flaps transferred
are given in Table 2. The average times of flap harvest were
45 minutes in the DP-flap group and 60 minutes in the L-DP-
flap group. Mean flap sizes were 45 cm2 in the DP-flap group
and 63 cm2 in the L-DP-flap group. None of the DP flaps
were folded, while there were seven folded flaps in the L-Table 1 Summary of patients.





Patients (n)a 23 10
Male (n)a 23 9
Female (n)a 0 1
Mean age (y) 47.5 54.1
Diagnosis
Squamous cell carcinoma 23 9
Basal cell carcinoma 0 1
Preoperative chemotherapy 5 4
Preoperative radiotherapy 3 2
Area reconstructed
Buccal 14 7
Lower lip 5 1
Upper lip 3 0
Neck 1 1
Orbital maxillary 0 1
a nZ number of patients.DP-flap group. Regarding the success of flap reconstruc-
tions, two in the DP-flap group and one in the L-DP-flap
group exhibited total necrosis. Compared to the DP-flap
group, the L-DP-flap group had a higher rate of moderate
complications (4.3% of DP flaps and 20% of L-DP flaps).
Overall complication rates of flap transfers were 30.4% for
DP and 40% for L-DP flaps. There was no statistically
significant difference in complication rates between the
DP- and L-DP-flap groups (Table 3). Risk factors (chemo-
therapy and radiotherapy) were not significantly related to
complication rates. Mean follow-up periods were 16 months
in the DP-flap group and 10 months in the L-DP-flap group.
Discussion
Because of facial deformities and masticatory disabilities
after tumor excision, head-and-neck defects are chal-
lenging to reconstruct. Typically, there are several methods
to choose from when correcting a particular head or neck
defect, including treatment by secondary intention,
primary closure, skin grafting, and mobilizing local or
regional tissues.1 Recently, when reconstructing the neck-
and-head, pectoralis major myocutaneous (PMMC) flaps
have been utilized more often than DP flaps because of the
reliability of the vascular pedicle.5 However, there are two
significant drawbacks with using this flap.5,6 First, the PMMC
flap is too bulky and leads to facial cosmetic issues. Second,
it can cause shoulder deformities and disability due to loss
of the pectoralis major muscle. The DP flap is thinner than
the PMMC flap and does not compromise the PMMC region;
thus, it causes neither injuries to the chest nor results in
functional disabilities. However, there are several draw-
backs to using DP flaps, such as the need for a second
operation for flap separation, longer hospitalization, more
attention needed to wound care, and resulting cosmetic
problems in the deltoid area.
Anatomically, DP flaps can be divided into: (1) a cuta-
neous pedicle lateral to the cephalic vein; and (2) an
arterial pedicle (anterior thoracic perforators) medial to
the cephalic vein.7 When applying a cutaneous pedicle
extending down the arm (an L-DP flap), medial perfusion is
very important, and cutaneous branches of the thor-
acoacromial artery should be utilized. While the secondary
perforating branch of the internal mammary artery is
believed to be the main blood supply to the flap, to help
Table 3 Testing for significant risk factors between the
transferred deltopectoral (DP) flaps and L-extension delto-
pectoral (L-DP) flaps.
Variables Significance
Overall complications DP flap vs. L-DP flap NS
Total necrosis DP flap vs. L-DP flap NS
Overall complications of all flaps related to
chemotherapy
NS
Total necrosis of all flaps related to
chemotherapy
NS
Overall complications of all flaps related to
radiotherapy
NS




182 C.-M. Chen et almaintain healthy vascularity we always maintain a wider
base, which includes the three intercostal vessels, as sug-
gested by Bakamjian.3 Muscle-perforating arteries are vital
contributors to the cutaneous vascular bed.1 Perfusion
pressure and vascularity of the pedicle base are the most
important factors in maintaining viability of the flap, even
more so than the length-to-width ratio.1 Flaps are har-
vested by sharp dissection, and it is important to avoid
damaging the subfascial plexus. By allowing preservation of
many dermal and subdermal plexuses, L-DP flaps can
become as reliable and predictable as DP flaps. Compared
to DP flaps, L-DP flaps can be harvested in a little over 15
minutes, can provide greater length, and make it easier to
repair defects of the orbital maxillary region. In addition, L-
DP flaps can be folded into bilayered flaps, eliminating any
requirement for a skin graft for the inner surface. In our
experience, donor site complications and morbidities of DP8
and L-DP9 flaps are fewer than for PMMC and microvascular
flaps.
Careful preoperative planning of flap design and early
recognition of issues can ensure that postoperative
complications remain at a minimum.10 Patients with risk
factors involving the vascularity can be identified by
reviewing their medical history. Smoking, diabetes, hyper-
tension, previous radiation, and antineoplastic drugs are
among the known risk factors.11 There is an increased risk
of flap failure with smokers. Smoking can cause hypoxemia
and vasoconstriction in the vasculature of the flap, which
can lead to flap necrosis. Chang et al.12 have reported that
smokers are at an obviously higher risk of necrosis of
mastectomy skin flaps and abdominal flaps. Quitting
smoking is advisable during the perioperative period. With
at least 4 weeks of non-smoking before surgery, smoking-
related complications can significantly be reduced. Valen-
tini et al.13 have reported that diabetes mellitus (DM) was
significantly associated with a negative prognosis for free-
flap reconstructive surgery. They have recommended that
more attention needs to be given to patients with DM to
improve results of free flaps. However, smoking and dia-
betes had no significant influence on failure rates of DP
flaps in this series.
Design-related reasons for flap failure include traction
of the flap, constriction of the vascular pedicle, andfolding of the flap.14 Mendelson14 stated that 23% (5 of 22)
of DP flaps used to correct full-thickness head-and-neck
defects were lost. In our series, there was no difference in
the success rates between the two groups (91.3% of DP
flaps vs. 90% of L-DP flaps), and only one folded flap in the
L-DP flap group (14%, 1 of 7) exhibited total necrosis. In
a review of the English language literature, no previous
report of an immediately transferred L-DP flap has been
found. Only a few reports4,7,14,15 are mentioned, and all
disclosed a preliminarily delayed procedure performed
23 weeks before the main surgery. Similar to other
common reconstruction methods, our immediate L-DP
flaps had a 90% success rate. The overall complication rate
for L-DP flaps (40%) was greater than that of DP flaps
(30.4%). However, the increased complication rate in the
L-DP group at the recipient site may have been related to
the size or nature of the defect rather than to the flap
itself.
Nevertheless, it was found that all subjects who suffered
total flap necrosis had undergone preoperative chemo-
therapy. Two patients in the DP-flap group, compared to
only one in the L-DP-flap group, had received chemo-
therapy before surgery and ended up with total flap
necrosis. It is well known that a number of chemothera-
peutic drugs can induce severe chemical phlebitis or
thrombolism.16 A microvascular thrombosis was described
as being associated with bleomycin and cisplatin, a pair of
antineoplastic agents that are commonly used in chemo-
therapy for oral cancer. These drugs induce thickening of
the capillary endothelial layer and narrowing of vessels,
critically compromising the blood supply.17e19 This can
result in a greater chance of flap failure. In order to
increase the success rate, we still advise against preoper-
ative chemotherapy to prevent drug-induced capillary
damage.
There has always been concern about radiation impeding
the healing of wounds. Thus, whether or not to use
a transfer flap in an irradiated area is still a matter of
debate. Gilas20 has suggested that when a flap is utilized in
a previously irradiated bed, there is a greater risk of major
flap necrosis. Krizek21 found that only five of 51 DP flaps
that were placed into previously irradiated fields failed (a
success rate of 90.2%). He concluded that flap viability was
not affected by previous radiotherapy, and that it should
not be a reason to delay flap placement. We observed that
problems with DP- or L-DP-flap transfer were not correlated
with radiotherapy, which is in agreement with Krizek’s
results.21
A statistical analysis was undertaken using a Chi-square
test to compare complications between the DP- and L-DP-
flap groups. We observed relatively equal success rates in
the two flap groups in our study. The results suggested that
the L-DP flap can be used immediately, without the need
for any delay in the procedure.Conclusions
Compared to other flap reconstructions, DP and L-DP flaps
provide a sufficient tissue source and minimal donor-site
morbidity. In our experience, both flaps have similar
success rates. However, the L-DP flap is able to provide
Flaps in head-and-neck reconstruction 183a longer length for a folded flap for use in full-thickness
defects in the head-and-neck region.
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